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Abstract— Globally, over 600 million people are affected by 
mental health-related issues, according to the recent statistics. 
Similar to the global scenario, these issues are the single source of 
disease burden in the UK as well. On the bright side, the boom in 
the mobile application or ‘app’ market and the paradigm shift in 
the global disease burden have promoted a growing interest for 
mental health-related apps. This paper critically explores the 
mobile application for mental health support to understand what 
apps are available in the market and their merits and capabilities 
to meet the need of users’ demand. This paper also provides a 
recommendation for future directions.  
Keywords—mobile app; mental health; behavioral tracking; 
digital support; captology 
I.  INTRODUCTION 
An average mobile phone user has >80 apps installed on 
their phone; younger demographics are more willing to pay for 
such apps. Therefore, not surprisingly, mobile health has 
become relevant from a legal and public policy point of view 
since 2011 [1], [2], maximizing the increasing popularity of 
health apps. Recently, there has been also a growing interest in 
the development of mental health-related apps that have 
paralleled the growth in smart personal devices and digital 
technologies. Such technologies are timely demand as there are 
over 600 million people affected by mental health-related 
issues [3]. This paper aims to critically explore the mobile apps 
available on the Android and iOS platform, their functionalities 
in behavioral tracking and mental health support, and users’ 
reflection on these apps.  
Using the key words ‘mental health’, 48 apps were found 
on the Google Play on 4th June 2019, which are in English. 
Repeating the same task on 11th June for iOS apps, resulted in 
52 apps. Each platform has merits and challenges. More 
popular apps were found on both platforms. Under the 
assumption that there is no significant difference between the 
functionalities of the same app on both platforms, cross-
platform apps were not studied twice.  
II. REACH AND TRAFFIC 
Most of the apps that meet the criteria were originated in 
the USA (31%), whereas 17% of them were in the UK. 
However, the country of origin was not specified for more than 
one-fourth of these apps (27%). The rest of the country of 
origin were Australia, Canada, Germany, India, Russia and 
Turkey. These apps often provide a platform for online 
community forum to spread the support system among a wider 
audience [4]–[15]. In this way, the app can increase mental 
health awareness, and peer and expert support.  
In terms of the number of downloads, Table 1 shows the 
most installed app to be [16], till the search date. The initial 
price of these apps is nil. Apart from [17], the content rating of 
these apps is PEGI 3, i.e. suitable for all age groups.  
TABLE I.  APPS WITH HIGH INSTALLATION, REVIEWS AND RATINGS 
Name Installa Review Rating Ref. 
Headspace: Meditation 
& Sleep 
10M+ 101,402 4.5 [16] 
7 Cups - Anxiety and 
Stress Chat 
1M+ 15,534 4.2 [17] 
Pacifica - Stress & 
Anxiety 
1M+ 11,917 4.4 [8] 
Ada - Your Health 
Guide 
1M+ 165,647 4.7 [18] 
Youper - Emotional 
Health 
0.5M+ 35,433 4.9 [11] 
Moodpath - 
Depression & Anxiety 
Test 
0.5M+ 11,711 4.6 [19] 
Self-help Anxiety 
Management 
0.5M+ 42,911 4 [20] 
Wysa: stress, sleep & 
mindfulness therapy 
chatbot 
0.5M+ 18,218
  
  
4.5 [7] 
RR Eating Disorder 
Management 
0.1M+ 5,782 4.7 [21] 
Woebot: your self-care 
expert in CBT & 
mindfulness 
0.1M+ 3,651 4.6 [10] 
a. Number of installations in millions or M in a single app store 
The size of the app has an impact on what kind of personal 
device is required, hence it often unintentionally dictates the 
demography of the app users. The smaller sized apps include 
[22]–[30], ranging from 1.2 to 5.5 MB, whereas the larger apps 
found to be [31]–[35], all of which were more than 100 MB. 
We acknowledge that the memory occupancy is associated 
with the functionalities as well, for example, an Artificial 
Intelligence (AI)-enabled complex app can require larger 
memory space.  
More than 50% of these apps provide in-app purchase 
facility that can be as low as less than half a pound [36] or as 
high as £300.0 [11]. Some of the other apps that provide more 
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features via in-app purchase, costing >£50.0 are [8], [19], [23], 
[37], [38].  
III. FUNCTIONALITIES AND DIGITAL SUPPORT 
The available apps are often merely an informative app 
(56.25%), where such information is provided in various 
formats such as self-help guides by the Northumberland, Tyne 
and Wear NHS Foundation Trust  [39], where information is 
dissimilated in audio, video and PDF format; latest research 
evidence to inform the scientific community [40]; inspirational 
quotes by [41]. Another way utilized to inform the users was in 
the form of questions and the user would be able to click onto 
one of these, which would redirect them to a new page that 
contained relevant information [4], [24], [37].  
The majority of the apps also allow the users to maintain a 
journal (47.92%) such as [4], [9], [23] as part of Cognitive 
Behavioral Therapy (CBT). The diary writing platform 
intended to help the user throughout the period of 
introspection. Such apps could be a huge resource for text 
mining to further support the users utilizing natural language 
processing to automate the detection and tracking of users’ 
emotional journey. On the other hand, instead of expecting the 
users to type a block of text to record the emotional journey, 
apps such as [42] allow the user to select a single word that 
best describe their current mental state from a given category 
and/or provide scoring from a scale. Categories are often 
provided with a visual scoring using emoji [43].  
Currently available apps allow a wide range of behavioral 
tracking. There are several apps to support people to tackle 
their eating disorder by food tracking [13], [21]. Calorie intake, 
diet composition and patterns of food consumption have a bi-
directional relation with emotions. An unhealthy attitude 
towards food can be linked to deeper psychological issues [44]. 
Prevalence of caffeine and alcohol addiction promoted the app 
market to track such consumptions as well [8]. However, the 
advanced works done in the literature within this domain are 
yet to find their way to market [45], [46].  
The increasing trend of sleeping problems over the past few 
decades is reflected in the app market [47]. Developers and 
business entities have taken several attempts to help people in 
better management of sleep-related problems by sleep tracking 
or proving a relaxation based intervention [7], [16]. Few 
attempts have been initiated to conduct clinical trials for such 
issues (e.g. insomnia) [48].  
Advancement in the technological world to understand 
natural languages has prompted intelligent ‘chatbot’ that is 
being well utilized by the app companies [7], [10]. Award-
winning app [10], backed up with extensive research at 
Stanford University [49] has drawn global attention. These 
chatbots are already capable enough to categorize the text 
accumulated via an AI-enabled chatbot according to mood 
[10], [11] and support users in managing stress and better 
coping with anxiety [7].  The sense of being heard without any 
human judgment is one of the reasons for the popularity of 
these apps. However, it is human nature to long for attention by 
other humans. Therefore, alternatives are available providing 
chat functions with peers instead of bots [17], [50]. Chat 
functions are also available to enable conversations with a 
professional [50]. Apps also provides information to 
emotionally vulnerable population on how to seek professional 
help who need face-to-face intervention and therapy [5], [8], 
[13], [17], [20]–[22], [24], [43].  
One fourth of the selected apps are comprised of mental 
health assessment tools for various purposes [5], [10], [11], 
[18], [19], [21], [22], [28], [29], [51]–[55]. For example, [28] 
conducts mental health assessment in order to create a network 
of support with family, friends and professional help in case of 
an emergency, whereas self-help apps by [19], [20] aim to 
empower users through a series of questionnaires.  
Digital support is also available to facilitate a wide range of 
interventions.  Breathing exercises are one of the most ancient 
methods to improve health issues. The guidance provided by 
NHS also contains calming breathing techniques in mitigating 
stress, anxiety and panic [56]. Therefore, it is not a surprise that 
more than one third of the apps come with breathing exercises 
such as  [4], [11], [15], [20], [22], [24], [27], [29], [43], [55]. 
The interface of apps such as [20] contains a circle in the 
center of the screen contracting and expanding symbolizing the 
user’s breathing pattern. The user is required to control their 
breathing to match the circle. The program starts off with a 
faster pace and gradually slows down. Others also have a timer 
countdown above the circle. The process can be paused and 
started by tapping the screen [24]. Some apps also have an 
audio voice over to guide the user through the exercise without 
having them to look at the screen [24], [27], [29].  
Audio guided meditation is supported by one of the 
available apps such as [16], [37] to improve user’s mental 
wellbeing via relaxation audio, calming instructions, etc. The 
audio guided meditations are particularly more useful to the 
users who want to perform these activities while commuting or 
being engaged with other day-to-day activities.  Calming audio 
exercises are used as a tool to help users in reducing anxiety 
[20], managing stress, depression as part of a CBT program 
[19]. CBT based apps also allow the user to set goals or daily 
challenges [9], [37], [43]. [37] supports the users to overcome 
their negative thoughts with the help of positive psychology, 
mindfulness and CBT. For example, users are encouraged to 
perform a simple exercise such as having a positive though for 
any negative one. [43] tries to encourage users to accomplish 
important life goals and be on track.  
Users can be engaged with the app via gaming activities as 
part of a coping mechanism, introspection, positive psychology 
etc. [4], [5], [12], [15], [16], [21], [27], [30], [35], [37], [43]. 
The apps use trivia, selection of feel-good words, role-playing, 
gamification tools for various lengths of time, depending on the 
task and requirement of the intervention. These innovative 
approaches to improve mental health harness the advancement 
in the gaming world onto the serious gaming platform.  
The above functionalities are not always embedded as 
buttons, rather prompted by a series of actions. Apps aim to 
reduce emotional episodes such as stress with prompted 
activities such as mindfulness, deep breathing or reading 
various coping cards [4], [6], [11], [15], [20], [22], [24], [27], 
[29], [43], [55], [57]–[59]. Such actions can be enacted by a 
user’s interaction with the app stating the current problem. A 
number of apps [4], [37] provide activities for the user to 
complete in order to take the mind off the stressor. Periodical 
prompts are also available that act as a reminder to the user to 
perform an action to maintain a balanced mental health [9], 
[10], [13], [16], [20], [24], [27], [30], [60]–[64]. However, such 
prompts can be turned off by users.  
The currently available apps are capable to generate 
automatic reports [8], [13], [15], [19], [21], [22], [37], [42], 
[51], [55], empowering the users to be fully aware of their 
mental health condition, which can be shared with their 
conventional therapists as well.  
IV. ASSESSMENT OF THE DIGITAL SUPPORT 
    Considering information cues provided by the app stores 
to users, this study is in agreement with [65], where positive 
relation was found for both numbers of reviews and app 
ratings, up to a certain extent, with the number of installations. 
It can be seen from Table I that the apps with hundreds of 
thousands of reviews also have over a million installations. 
However, it should be noted that the most-reviewed app in 
Table I is not exclusive to mental health-related issues only.  
    Table I also shows that the relationship between the number 
of app reviews or the rating is not linear. A further 
investigation including all apps that fit the inclusion criteria 
clearly indicated that despite the massive number of 
downloads, there are inconsistencies and lack of continuation. 
The high number of app downloads per day does not show 
how many of the users are still active. Depending on whether 
the app was intended for one-off use such as one-time mental 
health assessment, fix intervention program, or continuous 
support, the information cues (Table I, [65]) could be 
misleading. Reflecting on the app rating and comments 
section, it is unclear that how many users have favored the app 
or claimed beneficiation. Examination of these apps also 
found some ambiguity in how and why users are deciding 
about their views on these apps. [37] claimed 86% of their 
consistent app users to report feeling better about their lives in 
2 months. Although an independent evaluation of such a claim 
is necessary, more quantifiable metrics such as [37] would 
benefit the users to make an informed decision based on 
statistics.  
    A critical exploration of 25 behavioral health apps, [66] 
revealed the need for standardization of the quality of such 
apps and a more effective metric to inform the users. [66] 
urged for better guidance for the apps that not only include 
evidence but also integrate disclosed consumer choices.  
  Not all the apps explored under this study were 
categorized as a ‘Medical’ app by the app store. Some of these 
apps also fall under the category of ‘Health & Fitness’ and 
‘Lifestyle’. Therefore, technically, the makers of these apps 
may subside medical device compliance. Despite the attempts 
taken to develop a more effective measure to evaluate the 
mobile health apps, there is no existing universally accepted 
systematic framework for the users to make an informed 
decision about these apps [67]–[69]. More useful framework 
may result in as an outcome of the soon to be in action, 
Medical Devices Regulation (MDR 2017/745).  
The reported articles already demanded more 
observational study, validation of effectiveness, clinical trial 
and more empirical evidence [66], [70]. Our paper also finds 
that there is a clear gap to understand and link the need and 
user adoption to adequately evaluate the digital mental health 
support on the mobile platform.  
V. DISCUSSION 
     The intended users of the mental health app are already a 
vulnerable group who feels a need for support. Therefore, the 
manufacturers of these apps should not take inconsistency and 
lack of information lightly. If an app is developed under a 
project, which is going to be discontinued after a certain 
period or has been discontinued, the users should be clearly 
warned about this information.  
The manufacturers and developers need a better 
understanding of the need of these vulnerable groups from the 
perspective of the end-users as well as the experts. These 
understandings are not limited to the mental health condition 
itself, but also how people who need mental health support use 
these apps to gain a benefit, how and why they drop-out, what 
it signifies in terms of their well-being. The app producers 
should not generalize the lack of known harm to a single 
condition as an entirely null effect, because ‘no known 
adverse effect for a single condition’ may not be applicable or 
validated for digital behavior.  
Similar to conventional learning styles, the learning pattern 
via virtual media also varies from person to person. The 
benefit of the digital tool is the means to quantify as well as 
the power to adjust for the variation. More insights on virtual 
learning style for any given situation is yet to be discovered. 
Person-specific mental health condition adds another 
dimension to the variability in learning styles. 
‘Personalization’ using AI is the current buzz word in the 
mental health app market. Another observation of this paper is 
regarding the degree of personalization. A framework to 
assess the mental health apps should also comprise metrics to 
evaluate the functionalities such as personalization- how 
personalized the app is, relevance to the mental health 
condition, the impact of this personalization on the target-
condition and general well-being of the user. 
Future researchers, developers, and people who need 
support for their mental health may benefit from a 
comprehensive mental health app assessment tool that is 
capable to quantify all the relevant dimensions as discussed in 
the paper.  
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